Pin1 modulates the dephosphorylation of the RNA polymerase II C-terminal domain by yeast Fcp1.
The reversible phosphorylation of serine and threonine residues N-terminal to proline (pSer/Thr-Pro) is an important signaling mechanism in the cell. The pSer/Thr-Pro moiety exists in the two distinct cis and trans conformations, whose conversion is catalyzed by the peptidyl-prolyl isomerase (PPIase) Pin1. Among others, Pin1 binds to the phosphorylated C-terminal domain (CTD) of the largest subunit of the RNA polymerase II, but the biochemical and functional relevance of this interaction is unknown. Here we confirm that the CTD phosphatase Fcp1 can suppress a Pin1 mutation in yeast. Furthermore, this genetic interaction requires the phosphatase domain as well as the BRCT domain of Fcp1, suggesting a critical role of the Fcp1 localization. Based on these observations, we developed a new in vitro assay to analyze the CTD dephosphorylation by Fcp1 that uses only recombinant proteins and mimics the in vivo situation. This assay allows us to present strong evidence that Pin1 is able to stimulate CTD dephosphorylation by Fcp1 in vitro, and that this stimulation depends on Pin1's PPIase activity. Finally, Pin1 significantly increased the dephosphorylation of the CTD on the Ser(5)-Pro motif, but not on Ser(2)-Pro in yeast, which can be explained with Pin1's substrate specificity. Together, our results indicate a new role for Pin1 in the regulation of CTD phosphorylation and present a further example for prolyl isomerization-dependent protein dephosphorylation.